Mapping ALA-induced PPIX fluorescence in normal brain and brain tumour using confocal fluorescence microscopy.
We have mapped the microscopic distribution of aminolevulinic acid (ALA) induced protoporphyrin IX (PPIX) in normal rabbit brain and in brain tumour at various time intervals after i.v. injection of ALA. In normal brain, regions without a blood-brain barrier (BBB) such as the choroid plexus and meninges and also structures associated with the CSF synthesized the highest amounts of PPIX. We also detected ALA in the CSF within 2 h after ALA administration when the serum concentration was high. Our fluorescence studies have shown that ALA is able to cross an intact BBB and be metabolized in regions with a BBB. This is evident in regions of the brain such as the hippocampus, thalamus, cerebellar folia and brain stem that are remote from the meninges or choroid plexus. However, the relative peak PPIX fluorescence in these regions are much lower than in regions without a BBB. Our imaging studies have shown that neurons in different regions of normal brain with an intact BBB exhibit varying capacities to metabolize ALA. The grey matter regions of the cerebrum and cerebellum also showed higher PPIX fluorescence compared to white matter regions in these same structures. Our study showed that tumour tissue had the highest PPIX fluorescence compared to normal contralateral cerebral cortex. Maximum selectivity was achieved between tumour and normal tissue at 24 h. PPIX fluorescence in normal blood vessels appear to be mainly due to metabolism of internalized ALA from serum and not due to high PPIX levels. In conclusion, ALA does cross the BBB and all regions of the brain with the exception of the hypothalamus, exhibit a dynamic synthesis of PPIX from ALA. Increased PPIX accumulation in tumour and inflamed brain tissue in comparison to normal brain tissue suggest the feasibility of selective photosensitization of such tissue.